Purpose: Recent work suggests the importance of collaboration among district office and school leaders in support of educational reform. Studies have suggested that different "types" of relationships among educators can support or constrain efforts at reform. Most studies examine pro-social/neutral relationships, while negative social ties, which may be even more consequential, are rarely examined. Therefore, in this study we explore negative professional relationships between educational leaders by exploring factors that may contribute to forming such relationships.
INTRODUCTION
Education reform has been increasingly relying on educational leaders to collaborate in developing and implementing change at the district and school level (Mintrop & Trujillo, 2005 , 2007 . Typically, and especially in underperforming systems, educational leaders aim to improve district and school performance through the implementation and optimization of formal structures, processes, and accountability levers (Daly, 2009) . While these approaches are important, they have also yielded inconsistent improvement and have led many districts and schools to remain on, and often move toward, more intense accountability sanctions (Mintrop & Trujillo, 2007) .
As in other fields, social network studies in education (e.g., Anderson, 2010; Coburn & Russell, 2008; Cole & Weinbaum, 2010; Daly, 2010; Frank, 2009; Frank et al., 2011; Levine & Marcus, 2010; Moolenaar, 2010; Penuel et al., 2009; Spillane et al., 2009) , primarily focus on the pattern of relationships among individuals, the way in which this pattern of ties facilitates or constrains the flow of "relational resources" (information, ideas, advice, etc.) , and how individuals both gain and distribute these resources (Degenne & Forsé, 1999) . As with other perspectives, social network studies make several basic assumptions (Degenne & Forsé, 1999) . First, actors in a social network are assumed to be interdependent and interconnected (Degenne & Forsé, 1999; Wasserman & Faust, 1994) . Second, relationships are regarded as ties that provide for the exchange and flow of resources between actors (Burt, 1982 (Burt, , 1997 Kilduff & Tsai, 2003; Powell, Koput, & Smith-Doerr, 1996) . Third, the structure of a network has influence on the resources that flow to and from an individual and across a system (Borgatti & Foster, 2003) . Fourth, social networks yield both opportunities and constraints for individual and collective action (Brass & Burkhardt, 1993; Burt, 1982; Gulati, 1995) .
A growing body of work in education suggests that social ties and resulting networks are consequential in terms of supporting or constraining the exchange of best practices, collaboration, support, and advice seeking (Daly & Finnigan, 2009; Liou & Daly, in press; Moolenaar et al., 2011a; Spillane et al., 2012) . These pro-social or positive ties with others within a workplace can be beneficial to both the individual as well as the overall organization in terms of increasing effectiveness and meeting goals (e.g., Crosby, 1982; Cross, Cowen, Vertucci, & Thomas, in press; Cross, Ehrlich, Dawson, & Helferich, 2008; Liou, Daly, Forbes, Moolenaar, Cornelissen, & Hsiao, 2013; Mathieu & Zajac, 1990) . Dense pro-social networks have been found to result in increased productivity, higher levels of innovation, and improved organizational functioning Katzenbach & Smith, 1993; Lawler, 1992; Reagans & Zuckerman, 2001; Tsai & Ghoshal, 1998; Walker, Kogut, & Shah, 1997) .
While positive relationships may facilitate information transfer that improves group or organizational outcomes (Daly, 2010; Tsai, 2001) , negative relationships may impede exchanges that are beneficial to organizational improvement (Labianca & Brass, 2006) . In general, studies on negative relationships are rare, especially among educators, likely because of the difficulty of collecting empirical data to examine such relationships. In classroom research, there have been a few studies investigating bully-victim relationships (e.g., Huitsing, van Duijn, Snijders, Wang, Sainio, Salmivalli, & Veenstra, 2012; Sijtsema, Ojanen, Veenstra, Lindenberg, Hawley, & Little, 2010; Veenstra, Lindenberg, Zijlstra, De Winter, Verhulst, & Ormel, 2007; Zijlstra, Veenstra, & Van Duijn, 2008 ) that shed light on the social structure of such negative relationships. Recently, organizational research has started to examine such relationships by studying maladaptive relationships (e.g., gossip and maltreatment) and this work suggest the importance of the role of negative effects of these relationships in terms of organizational and relational outcomes (Blase & Blase, 2002; Ellwardt, Wittek, & Wielers, 2012; Grosser, Lopez-Kidwell, & Labianca, 2010) and workplace difficulties (Labianca & Brass, 2006; Robins, Judge, Odendaal, & Roodt, 2009; Venkataramani, LaBianca, & Grosser, in press ). Moreover, this literature suggests that such negative relationships may in fact overshadow the effects of positive ties (Padgett et al., 2008; Uchino et al., 2012) .
Our understanding of how relationships, both positive and negative, among educators form, and which factors contribute to tie formation, is limited (cf., Spillane et al., 2012) . Over time, judgments regarding "like and dislike" of individuals, along with the complex emotions, attitudes (Leskovec, Huttenlocher, & Kleinberg, 2010) , and perceptions associated with individuals, lead people to form personal schemas about those with whom they interact (Labianca & Brass, 2006) . This complex mix of schemas, cognitions, and emotions are likely to influence interactions and ability to connect. In this regard, negative relationships may in fact represent an enduring, recurring set of negative judgments, feelings, and behaviors toward another, which may inhibit or constrain the flow of resources or work flows in an organization and as such may have greater explanatory power as to outcomes than positive or neutral events (e.g., Labianca & Brass, 2006; Taylor, 1991) .
In sum, the literature suggests the constraining influence of negative ties on the quality of information flow and network cohesiveness, which in turn may result in less distribution and utilization of critical information necessary for effective change efforts. However, we have limited empirical work investigating the topic. Therefore, better understanding and theory development regarding the potential factors that may increase the likelihood of sending, receiving, or sharing negative ties is important. In the next section we hypothesize several factors that may be related to the formation of negative ties.
The Density and Reciprocity of Negative Ties
Network density. In social systems there are both positive (e.g., friendship) and negative (e.g., difficult) relationships. The constellation of these ties across individuals forms an overall pattern, which enables researchers to describe both the quality and quantity of the network. One of the most useful measures in networks in this regard is "density," which is the proportion of existing to potential ties in a network. Studies estimate that negative relationships make up only one to eight percent of the total number of relationships in an organization (e.g., Baldwin, Bedell, & Johnson, 1997; Gersick, Bartunek, & Dutton, 2000; Kane & Labianca, 2005; Labianca & Brass, 2006; Labianca, Brass, & Gray, 1998) . Although rare, these difficult ties are argued to be consequential as they create either active gaps in the network or passive bottlenecks in terms of moving information. For example, if a person dislikes you, that person may make it more difficult for you to accomplish your tasks by withholding important information, failing to provide necessary supports, or damaging your reputation through the spread of gossip. In a typical workplace setting it may be challenging to cut these negative ties due to workflow, interdependence, and hierarchy (Bakkenes, De Brabander, & Imants, 1999; Labianca & Brass, 2006) and as such these negative/difficult ties can be particularly problematic in systems that are attempting to build coherence around a change effort, such as a district. Given that the limited studies on negative ties have suggested these relationship are rare, we hypothesize that the difficult professional relationship network will be made up of few ties, and as such represent a sparse network (Hypothesis 1).
Reciprocal negative ties. Studies in organizations and classrooms indicate that negative relationships, in comparison to positive relationships, are more likely to be reciprocated, meaning that if one person dislikes another, this "disliking" relationship is likely to be mutual (Card, 2010; Huitsing et al., 2012; Labianca & Brass, 2006) . These reciprocated negative ties are likely to create additional social liabilities as they represent at best a gap in the network or at worst an ongoing conflict that can grow and diffuse across a system influencing other actors. These conflicts inhibit the flow of resources both between the individuals as well as the larger network, due in part to the self-reinforcing cycle of negative responses. Following these studies we hypothesize that difficult professional relationships among educational leaders are likely to be reciprocated (Hypothesis 2).
Sending or receiving negative ties.
A negative relationship can also exist in the form of a unidirectional (one-way) relationship with an individual either being the initiator ('sender') or the recipient ('receiver') of a negative relationship. In the following paragraph, we hypothesize that certain factors at the individual level (e.g., perceptions of trust, innovative climate, and efficacy), and demographics (e.g., work level, gender, and experience) may contribute to sending and/or receiving negative ties among educational leaders as they work together in improving outcomes. In addition, we hypothesize that negative relationships may form as a result of "dyadic" characteristics that describe similarity between two individuals, for instance when both individuals are at the same work level. In estimating the likelihood of leaders to send and/or receive negative ties, we draw on several key factors that the literature suggests may be associated with negative ties. For each area we provide a general overview and associated hypotheses.
Individual Characteristics Associated with the Formation of Negative Ties
Trust. Trust is an interactive process with each party discerning the trustworthiness of the other (Bryk & Schneider, 2002; Tschannen-Moran, 2004) . Trust plays an important role in social relationships and typically results from interpersonal interdependence (Rousseau, Sitkin, Burt, & Camerer, 1998) and being embedded in a network of relationships (Hoy & Tschannen-Moran, 2003) . Given these core ideas, trust has been conceptualized as a multi-faceted construct that can be defined as an individual's or group's willingness to be vulnerable to another party based on the confidence that the latter party is benevolent, reliable, competent, honest, and open (Cummings & Bromiley, 1996; Daly & Chrispeels, 2008; Hoy & Tschannen-Moran, 2003) .
In educational settings, trust has been found to be an important component of improvement, innovation, and reform (Forsyth, Adams, & Hoy, 2011; TschannenMoran, 2004; Van Maele & Van Houtte, 2012) . As a relational resource, trust has been associated with cooperation and collaboration (Bryk & Schneider, 2002; Bryk, Sebring, Allensworth, Luppescu, & Easton, 2010; Cosner, 2009; Deutsch, 1958; Hoy & Tschannen-Moran, 2003; Kensler, Caskie, Barber, & White, 2009; Tschannen-Moran, 2001 , group cohesiveness (Zand, 1997) , and social network structure Moolenaar, Karsten, Sleegers, & Daly, in press; Van Maele, Moolenaar, & Daly, 2013) . When individuals feel able to take risks with one another and expose vulnerabilities, they are better able to seek support and feedback, share concern, and connect to others across units within an organization (Bryk & Schneider, 2002; Edmondson, 2004; Moolenaar et al., in press; Tschannen-Moran, 2004 ).
Conversely, as high levels of trust are associated with an increased likelihood of engaging in supportive relationships, research also suggests that school climates characterized by low trust, or even distrust, may negatively impact relationships (Bryk & Schneider, 2002; Tschannen-Moran, 2004) . A number of studies have suggested that a lack of trust can lead to a rigid response to change efforts that inhibit risk taking and innovative and flexible approaches to change (Daly, 2009; Olsen & Sexton, 2009; Tuytens & Devos, 2010) . Moreover, low levels of trust have also been associated with lower academic outcomes in comparison to higher performing schools (Bryk & Schnieder, 2002) . Further, a lack of trust has been associated with higher levels of stress and pressure that erode positive social interactions both within and outside the school community (Troman, 2000) . These low trust environments may lead to difficulty in reaching consensus and result in sustained conflictual environments (Bryk & Schnieder, 2002) . Moreover, in high distrust contexts, educators are also less likely to engage with one another, which may contribute to creating a climate of isolation and misunderstanding (Hoy & Tschannen-Moran, 2003; Sergiovanni, 2005) . Therefore, given that high trust is viewed as important in positive educational outcomes, and that low trust environments may be more conducive to climates of isolation and conflict, we hypothesize that leaders who perceive their environment to be characterized by low trust will have a higher likelihood of sending and receiving difficult professional relationships (Hypothesis 3).
Innovative climate. While the development, adoption, and implementation of actual innovations is an important field of inquiry for understanding school improvement (Ellis, 2005; Fullan, 1992; Huberman & Miles, 1984) , literature has also argued that organizations with climates that are open to innovation, in which members are willing to take risks, and share new ideas to improve the organization, are more successful at implementing actual innovations than organizations with less innovative climates (Geijsel, 2001; Van den Berg & Sleegers, 1996) . An innovative climate can be conceptualized as the shared perceptions of organizational members concerning the practices, procedures, and behaviors that promote the generation of new knowledge and practices (Van der Vegt, Van de Vliert, & Huang, 2005) . Research suggests that when educators perceive their organization's climate to be innovative and openly orientated towards new practices and change, they are more inclined to seek others out for work related interactions and the development of innovative practices (Amabile, 1998; Moolenaar et al., 2011a; .
In contrast, research also suggests that in risk averse climates, meaning those in which there is limited openness to new practices and the risk taking, individuals are less likely to engage in "exploration" and absorption of novel information, which includes forming new relationships (Greenhalgh, Robert, Macfarlane, Bate, & Kyriakidou, 2004; March, 1991; Nystrom, Ramamurthy, & Wilson, 2002; Tsai & Ghoshal, 1998) . As such, individuals may be less open, approachable, and willing to experiment, which may foster a climate of isolation, lowered trust, and maintenance of the status quo (Daly, 2009 ). Further, a low level of perceived innovative climate and social engagement has also been associated with limited ability to embrace and enact change (Daly & Finnigan, 2011; Greenhalgh et al., 2004) . Leaders who are risk averse may have greater difficulty gleaning information from team members in terms of problem solving efforts and change initiatives (Gürhan-Canli & Batra, 2004; Moolenaar, Daly, & Sleegers, 2010; . Moreover, those leaders who perceive the environment to be risk averse are also less likely to support the risk taking and interactions of subordinates, which in turn may reduces the overall system's ability to innovate and develop new strong ties within the organization (Greenhalgh et al., 2004; Nystrom et al., 2002) . Therefore, we hypothesize that leaders who perceive their environment to be less innovative will have a higher likelihood of sending and receiving difficult professional relationships (Hypothesis 4).
Efficacy. Individuals' sense of efficacy (self-efficacy) refers to one's belief that she/he can successfully take actions to accomplish certain tasks or achieve some goals (e.g., leaders' confidence to implement reform or affect learning) (Bandura, 1993 (Bandura, , 1997 . Efficacy has been studied widely in psychology, business, and other fields. In education, researchers have investigated several aspects of efficacy including: students' self-efficacy (Pajares, 1996 (Pajares, , 1997 , teachers' self-efficacy (TschannenMoran, Woolfolk Hoy, & Hoy, 1998) , and collective efficacy among teachers (Goddard, Hoy, & Woolfolk Hoy, 2000) . Scholars argue that educators' perceptions of efficacy are related to their collaboration and interdependency in social relationships, as well as the amount and type of social relationships in which they engage (Bandura, 1993; Kurz & Knight, 2004; MacKenzie, 2000; Moolenaar, Sleegeers, & Daly, 2011b ).
Extending the concept of self-efficacy to the field of educational leadership, recent studies have examined leader efficacy in the context of school organizations (Gareis & Tschannen-Moran, 2005; Leithwood & Jantzi, 2008; Louis, Leithwood, Wahlstrom, & Anderson, 2010; McCullers & Bozeman, 2010; Smith, Guarino, Strom, & Reed, 2003; Tschannen-Moran & Gareis, 2004) . These studies suggest that to affect learning, educational leaders need to possess not only the skills and knowledge necessary to lead but also the belief that they can successfully implement educational change and achieve purposive goals (Leithwood & Jantzi, 2008; McCormick, 2001; McCullers, 2009; Smith et al., 2003) . As school leaders occupy key positions within school organizations and their perceptions about their own ability to carry out leadership is crucial to improved teaching and learning, district/school leaders who believe in their ability to lead changes may be more likely to successfully enact reform efforts (Bandura, 1977 (Bandura, , 1986 Carr, 2008; Cohen, 2006; Fullan, 2002 Fullan, , 2007 Lunenburg & Ornstein, 2008; Paglis & Green, 2002; Tschannen-Moran & Gareis, 2004) . Moreover, highly efficacious leaders may persist longer in carrying out such efforts when they encounter obstacles, as well as being able to motivate others to implement and sustain reform efforts (Gareis & Tschannen-Moran, 2005; Pitre, 2003; Tschannen-Moran & Gareis, 2004) . This suggests that persistence in one's efforts through interaction with others is important in achieving specific goals. Highly efficacious leaders, therefore, are able to connect with others and motivate them in terms of moving and sustaining change efforts.
Despite the positive outcomes of positive self-efficacy, there is also a growing line of work that suggests high self-efficacy beliefs do not always lead to positive outcomes as these beliefs may actually lead to an unrealistic overestimation of performance (Vancouver & Kendall, 2006; Vancouver, Thompson, & Tischner, 2002; Vancouver, Thompson, & Williams, 2001 ). Bandura observed a similar effect when students playing a management simulation game retained a high level of self-efficacy in the face of declining performance, referred to as the complacency of selfassurance (Bandura, 1977 (Bandura, , 1997 . High levels of self-efficacy may reduce motivation to improve and as such inhibit future performance as these highly efficacious individuals may have a premature belief that a goal has been reached and therefore may provide less effort in reaching that goal (Moores & Chang, 2009; Vancouver & Kendall, 2006) . In support of this idea of complacency, Bandura and Locke (2003) , stated, "some self-doubt about one's performance efficacy provides incentives to acquire the knowledge and skills needed to master the challenges." In education, efficacy doubts have indeed been suggested to be potentially beneficial for educational reform as they support learning and reflection (Wheatley, 2002) . A lack of such doubts, or over-estimation of one's own capacity may actually negatively impact an individual, as they may be more likely to revert back to previous approaches and resist change (Wheatley, 2002) . Moreover, recent work suggests that leaders who overestimate their leadership skill sets are associated with lower levels of teacher attitude and school culture variables then "under estimators" (Devos, Hulpia, Tuytens & Sinnaeve, 2013) . In general, this seems to indicate that overly efficacious leaders/over estimators may actually have a "blind spot" in judging their abilities and those of others, which seems to also negatively effect the overall organization.
In sum, high efficacy individuals tend to work with and through others in accomplishing goals and as such often make additional social connections. An increase in the number of relationships associated with higher efficacy also may result in some of these ties becoming negative due in part to perhaps an inflated sense of self-confidence, complacency, and potential commitment to the status quo. For example, complacency or over-confidence may result in leaders sending negative ties to others not viewed as "accomplished" or to those who might call into question the highly selfefficacious leader's approach to work. Others may also tire of a highly self-efficacious leader's overestimation of abilities and contributions. Therefore, we hypothesize that leaders who report higher levels of efficacy will have a higher likelihood of sending and receiving difficult professional relationships (Hypothesis 5).
Demographic Characteristics Associated with the Formation of Negative Ties
Social network studies in education have suggested that in addition to more perhaps malleable climate and beliefs, such as the factors described above, the formation of social relationships may also be dependent on demographic characteristics (Heyl, 1996; Moolenaar, 2010; Moolenaar et al., in press; Spillane et al., 2012) . Leaders bring experiences, training, and hold formal roles in organizations, all of which may be associated with the sending and receiving of negative ties. Following this argument, we focus on work level, gender, and years of experience as demographic characteristics that may potentially affect leaders' likelihood to be engaged in difficult professional relationships. (Lazega & Van Duijn, 1997; Moore, 1990 ) and education (Coburn & Russell, 2008; Daly & Finnigan, 2009; Spillane et al., 2012) suggests that the formal position of individuals (e.g., role, grade level, and work level) may be related to the extent to which they are engaged in social relationships. For instance, Lazega and Van Duijn (1997) found that lawyers were more often sought out for advice when they held a higher hierarchical position. Similarly, the amount of relationships in which leaders are involved may be partly defined by the requirements and affordances provided by their work level (district office versus school sites) by way of professional development and opportunities to interact (Daly & Finnigan, 2011; Honig, 2006; Spillane et al., 2012) .
Work level. Previous research in organizations
Research outside education has indicated that the network position of an organizational leader is important in terms of accessing and leveraging social resources through social relationships as well as brokering to others who are themselves disconnected (Balkundi & Harrison, 2006; Balkundi & Kilduff, 2005) . As district leaders are expected to relay important policy and organizational information from the district office to site principals and as such "broker" information among other leaders in the district (e.g., Coburn & Russell, 2008; Daly, Finnigan, Jordan, Moolenaar, & Che, in press), they may not only generate more relational "traffic" in general, but also run a higher "risk" to be involved in more "difficult" professional relationships. We therefore expect that leaders in the district office are more likely to send and receive more relationships than principals given their formal position in the organizational hierarchy and as such we hypothesize that district office leaders will have a higher likelihood of sending and receiving difficult professional relationships (Hypothesis 6).
Gender. Research outside education has indicated that the likelihood of being involved in social relationships may be associated with gender (Ibarra, 1993 (Ibarra, , 1995 Moore, 1990; Pugliesi & Shook, 1998; Stoloff, Glanville, & Bienenstock, 1999) and that, in general, women tend to be engaged in more social relationships than men (Mehra, Kilduff, & Brass, 2001 ). These differences appear to be consistent throughout life, and can already be found in early childhood (Frydenberg & Lewis, 1993; Parker & De Vries, 1993; Van der Pompe & De Heus, 1993) . In several settings, men have been shown to be more frequently sought out for relationships by both men and women in order to achieve goals and acquire information from more distant connections (Aldrich, Reese, & Dubini, 1989) . As these studies have all taken place outside education, we have to take into account that these gender differences may not hold in educational settings, especially since such settings are typically characterized by a high percentage of women (e.g., Moolenaar, 2010) . Research in schools until now has provided no evidence of gender differences among male and female teachers in the amount of relationships they send and receive (e.g., Moolenaar et al., in press ). Yet, studies have found that there are suggestions of gender differences in educational leadership style, with women tending to display more transformational leadership styles and men engaging in more transactional exchanges (Ostos, 2012) . This difference is potentially important, as transformational leaders are more likely to be engaged in more social relationships (Leithwood & Jantzi, 2005; . Based on the limited work available, we include a hypothesis around gender differences by suggesting that female leaders may have a higher likelihood to be involved in social relationships given the larger percentage of women in education and identified tendency toward transformational leadership. Therefore, we hypothesize that female leaders will have a higher likelihood of sending and receiving difficult professional relationships than male leaders (Hypothesis 7).
Experience. Finally, the likelihood of forming social relationships may also be affected by the demographic characteristic of seniority, or years of experience in a particular organization. Results from the law study mentioned earlier (Lazega & Van Duijn, 1997) suggested that senior lawyers were more often sought for advice than junior lawyers. Senior lawyers had a higher likelihood of being asked for advice because they have more work experience, as well as possess a strong and reliable network through which they may acquire resources that are more difficult to access for more junior lawyers. In educational settings, recent work suggests that more experienced educators, who have had more opportunities to develop and strengthen relationships, tended to have more social relationships, and possess a more diverse network, than less experienced educators (Daly, Moolenaar, Der-Martirosian, & Liou, in press; Moolenaar, 2010; Moolenaar et al., in press ; Van Waes, Van den Bossche, & Van Petegem, 2013) . Accordingly, we hypothesize that educational leaders who have been working in the district for a longer period of time will have had more time and opportunities to build their network, and consequentially, will have a higher likelihood of sending and receiving difficult professional relationships than educational leaders with fewer years of experience in the district (Hypothesis 8).
Dyadic Characteristics Associated with the Formation of Negative Ties
In addition to individual factors affecting the likelihood of forming negative ties, we may also argue that similarities between individuals may result in the formation of a negative tie. This suggestion is grounded in the concept of network homophily. Network homophily is arguably the most wellknown social network concept that often explicitly focuses on shared demographic characteristics of network members. The concept of homophily, also known by the adage "birds of a feather flock together," addresses the increased likelihood of similar individuals forming a dyadic (paired) relationship. Homophily literature builds on the notion that individuals are more likely to develop and maintain social relationships with others that are similar to them on specific attributes, such as gender, organizational unit, or educational level (Marsden, 1988) . Similarly, individuals who differ from each other on a specific attribute are less likely to initiate relationships, and when they do, heterophilous relationships also tend to dissolve at a faster pace than homophilous relationships (McPherson, Smith-Lovin, & Cook, 2001) . In this study we focus on two types of similarity that may define leaders' relationships and influence development of negative ties, namely work level and gender similarity.
Work level similarity. Studies suggest that educators who work at a similar level in terms of position are more likely to interact with each other than with others who occupy different positions (Coburn & Russell, 2008) . Leaders' work level (district office or school site) may to a certain extent affect the amount of interaction among educators since leaders at different work levels, and in different roles, may attend different professional development initiatives and leadership meetings McLaughlin & Talbert, 1993) . Leaders at different work levels may have less shared experiences and less opportunities to interact with one other, while leaders who share similar work levels may be in more frequent contact than more "distantly" located leaders. These shared experiences and increased opportunities to interact may result in a higher likelihood for leaders from similar work levels to interact with each other (Moolenaar et al., in press; Suitor & Pillemer, 2000) , and as such, also have a higher likelihood to develop negative ties. Therefore, we hypothesize that leaders who work at the same work level (district office or school site) will have a higher likelihood to form difficult professional relationships than leaders who work at different work levels (Hypothesis 9).
Gender similarity. Gender similarity between leaders may affect their likelihood to develop difficult professional relationships (e.g., Moolenaar et al., in press ). Often, organizations are found to be segregated across gender lines (Bielby & Baron, 1986; McGuire, 2000; McPherson & Smith-Lovin, 1986 , 1987 , and in education, studies found that same-gender work relations are more frequent and intense than relationships with the opposite gender (Heyl, 1996; Moolenaar, 2010) . Building on these findings, we hypothesize that leaders will have a higher likelihood to form same-gender difficult professional relationships than relationships with leaders of the opposite gender (Hypothesis 10).
Based on the literature we pose ten separate hypotheses in regard to the individual, demographic, and dyadic characteristics associated with the likelihood of forming difficult professional ties. For ease of review, these factors and associated hypotheses as well as study findings are provided in Table 7 .
METHOD Sample
The data for this study were gathered at an underperforming urban fringe school district in California in 2011. Data were collected from a total of 78 educational administrators, reflecting a response rate of 81%. These educational administrators worked at either the district office (N = 34) or as a principal at one of the district's school sites (N = 44). Of the sample, 62.8 % was female. Administrators had been between 1 and 37 years of experience working in the district (M = 13.2 years, SD = 8.7). Additional sample demographics and mean scores are presented in Table 1 .
Insert Table 1 About Here
Instruments
Social networks. We collected data on the relationships among district office and site leaders using a social network survey. Based on earlier work Labianca & Brass, 2006; Moolenaar et al., 2011; Moolenaar et al., , 2011 Moolenaar, Sleegers, Karsten, & Daly, 2012) , we developed a network question that would address a "negative" relationship, while limiting the risk of respondent attrition due to the nature of the question. In addition, we crafted a question that would represent the negative affectivity typically associated with negative ties, without making respondents unnecessarily uncomfortable. Therefore in examining the negative ties among educational leaders, we asked respondents: "With whom do you have a difficult professional relationship?" This was followed with a clarifying prompt, "By 'difficult' we mean a relationship in which you have to exert significant extra effort to communicate, share perspectives, and/or come to a common understanding about important topics." Our field tests of this "negative relationship" item suggested that the question tapped into the negative affectivity we were interested in without "turning off" respondents. For ease of response, we provided a roster with the names of the district office leaders and the school site principals. Respondents could indicate with whom they had a difficult professional relationship by selecting any of the names of their fellow administrators. The number of nominations that respondents could make was unlimited.
Trust. Trust among the educational administrators was assessed with a modified scale that has been widely used in education (Daly & Finnigan, 2012; Goddard, Tschannen-Moran, & Hoy, 2001) . The items assess the degree to which educational administrators perceive their colleagues as being open, honest, trustworthy, and reliable. A sample item to measure trust is, "Even in difficult situations, administrators can depend on each other." The scale included a Likert-type scale, ranging from 1 (Strongly disagree) to 6 (Agree). The scale had a high internal consistency (4 items, α = .87). Principal component analysis with varimax rotation resulted in a single-factor solution that explained 60.9 % of the variance.
Innovative climate. The innovative climate scale was composed of items targeted at the district office and principals, based on a modified version of a well used scale (Bryk, Camburn, & Louis, 1999; Consortium on Chicago School Research, 2004) . These items reflect the extent to which the educational administrators perceive their environment to be open to innovation and are willing to take risks to improve the organization. The items were targeted once at the district office and again at the principals in order to measure the perceived level of innovative climate at the district office as well as the innovative climate of the principals. A sample item to measure innovative climate is, "Administrators in the district office/principals are generally willing to try new ideas." Respondents could rate the items on a Likert-type scale, ranging from 1 (Strongly disagree) to 6 (Agree). The internal consistency of the scale was high for both the district office (7 items, α = .96) as well as the principals (7 items, α = .96). For the Innovative Climate -District office construct, principal component analysis with varimax rotation yielded a single-factor solution that explained 80.0 % of the variance. For the Innovative Climate -Principals construct, a principal component analysis with varimax rotation yielded a single-factor solution that explained 81.3 % of the variance. The correlation between both types of innovative climate were found to be high (r = .71, p < .01) and a principal component analysis with direct oblimin rotation in which both scales were included, yielded a two-factor solution that explained 69.7 % of the variance with the original items loading highly onto their respective a priori scales (for Innovative Climate -District office .73-.97 and for Innovative Climate -Principals .63-.98).
Efficacy. We drew upon a modified and shortened version of the Leadership Efficacy Scale used in Tschannen-Moran and Gareis' (2004 Gareis' ( , 2005 studies as well as in our previous work (Authors, 2011 (Authors, , 2013 that examined the perceptions of efficacy for instructional improvement, which allowed us to capture perceptions of individual efficacy. The efficacy scale comprised of four items which all began with the sentence stem, "In your current role as a leader, to what extent can you… generate enthusiasm for a shared vision?" Responses for each item were based on a 9-point Likert scale ranging from "None at all" to "A great deal." The scale had a high reliability (4 items, α = .92), and principal component analysis with varimax rotation yielded a single-factor solution explaining 80.8 % of the variance.
The items and factor loadings of all principal component analyses for each of the constructs are summarized in Table 2 .
Insert Table 2 About Here Demographic variables. Several demographic variables were included to examine the influence of demographics on the likelihood of having difficult professional relationships. The following individual variables were included: years of experience in the district, work level (district office/school site), and gender (male/female).
Data Analysis
Social networks. We first provide a visualization of the difficult professional ties of the leaders in order to highlight the pattern of difficult ties across the leadership group using Netdraw (Borgatti, 2002) . In order to quantify the network of difficult professional relationships between district and site administrators, we calculated various network measures using the Ucinet 6.0 software package (Borgatti, Everett, & Freeman, 2002) . For each administrator, we calculated out-degree, in-degree, and ego-reciprocity. The social network measure of out-degree corresponds to the number of colleagues nominated by the respondent with whom they have a difficult relationship and can be interpreted as an indication of individual "activity". In other words, leaders with high out-degree nominate more individuals as 'being difficult' compared to leaders with low out-degree. The measure of in-degree reflects the number of colleagues from whom the respondent received a difficult tie nomination, and can thus be regarded as an indication of individual "popularity". Meaning, leaders with high in-degree are viewed as often being more "difficult" in comparison to leaders with low in-degree. The average in-degree is the same as the average out-degree, since each out-going relationship for one administrator also implies an in-coming relationship for another administrator. The standard deviations of the out-and in-degrees reflect the variability among administrators in the amount of out-going and in-coming relationships, and can therefore be different for the out-degrees and in-degrees. Ego-reciprocity reflects the percentage of difficult ties of an administrator that are reciprocated and is calculated as the ratio of reciprocated relationships to the total number of relationships for an individual. Ego-reciprocity ranges from 0 (none of the administrator's difficult relationships are reciprocated) to 100 (all of the administrator's difficult relationships are reciprocated).
Descriptive and inferential statistics. We calculated descriptive and inferential statistics for the scales assessing trust, innovative climate (district and principal), and efficacy.
Testing the Hypotheses
Because of the interdependency of the data of the dependent variable (relationships among individuals), the assumption of data independence that underlies "conventional" regression models is violated. Therefore, we conducted p2 modeling to test the effect of individual and dyadic characteristics on having difficult professional relationships (Baerveldt, Van Duijn, Vermeij, & Van Hemert, 2004; Van Duijn, Snijders, & Zijlstra, 2004) . We used the p2 program within the StOCNET software suite to run the multilevel p2 models Zijlstra, 2008; Zijlstra, Van Duijn, & Snijders 2006 ).
The p2 model is similar to a logistic regression model, but is developed to handle dichotomous dyadic outcomes. In contrast to a univariate logistic regression model, the p2 model controls for the interdependency that resides in social network data. The p2 model regards sender and receiver effects as latent (i.e., unobserved) random variables that can be explained by sender and receiver characteristics (Veenstra et al., 2007) . In the p2 analyses, the dependent variable is the aggregate of all the nominations a team member sent to or received from others. A positive effect thus indicates that the independent variable (e.g., an administrator's level of trust) has a positive effect on the likelihood of having a relationship (in this study, a difficult professional relationship). Similar to conventional logistic regression, the regression coefficients (reported as log odds ratios) reflect the expected change in the log of the odds associated with a one-unit change in the independent variable (Pedhazur, 1997) . Meaning, a one-unit change in the independent variable will result in a change in the likelihood of having a relationship that is comparable to the log odds of the reported coefficient with the corresponding standard error.
The current study addressed two levels of analysis: the dyadic (relational) level and the individual level represented by respectively 6006 dyadic relationships (Level 1) and 78 respondents (Level 2). To examine the influence of individual and dyadic variables on the likelihood of having difficult professional relationships, we estimated a single p2 model. Individual covariates are characteristics of individuals, such as trust, innovative climate, efficacy, and demographics that may influence the amount of difficult ties that an administrator sends or receives. Individual covariates can be included for the sender of a relationship (sender covariates) and/or the receiver of a relationship (receiver covariates). A relationship covariate yields information on the similarity of two individuals on a given (demographic) characteristic, such as similarity of work level or gender.
How to Interpret p2 Estimates
The parameter estimates in p2 models can be interpreted in the following way. The main parameters of interest concern the sender effects and receiver effects, meaning effects that signify the probability of sending or receiving a "difficult relationship" nomination. A positively parameter estimate thus signifies a positive effect on the probability of a difficult relationship (Veenstra et al., 2007) . For example, a positive sender effect of work level (dummy coding; district office/school site) would indicate that administrators working at the school sites (represented by the highest dummy code) would have a higher probability of sending difficult professional relationships (i.e., nominating others with whom they have a difficult professional relationship) than administrators working at the district office (represented by the lowest dummy code). As sender and receiver covariates, we include leaders' perceptions of trust, innovative climate, efficacy, and demographics.
We include work level and gender as relational covariates to assess so-called homophily effects (Moolenaar, 2010 (Moolenaar, , 2012 . For the relationship covariates, the p2 software constructs dyadic matrices based on the absolute difference between two respondents. For example, the relationship between district office administrators and principals would be coded as a relationship between educators who work at different work levels. To facilitate the interpretation of the model, we labeled the dyadic parameters "different work level" and "different gender." A negative parameter estimate for "different gender," for instance, would thus indicate that a difference in gender is related to a lower probability of having a difficult relationship. Meaning, administrators with different genders would be less likely to report having a difficult professional relationship, and conversely, difficult professional relationships would be more likely among same-gender administrators. As such, negative parameters would provide evidence of the hypothesized homophily effects.
In p2 models, two parameters are by default included as they "control" for important network effects. The first default parameter is the overall mean density effect. A positive estimate for the density effect indicates that in general, the sample networks are rather dense, while a negative density effect reflects that the networks are rather sparse. The second default parameter is the overall mean reciprocity effect. A positive estimate for the reciprocity effect suggests that symmetric relationships are more likely to occur than asymmetric relationships, whereas a negative reciprocity effect signifies a higher probability of asymmetric relationships in the networks. Furthermore, p2 models include information on differences in nominating (sender variance), in receiving nominations (receiver variance), and the extent to which people who send more relationships also have a higher probability of receiving relationships (sender-receiver covariance).
Although there is no universally accepted significance test for logistic regression (Long, 1997) , we used the Wald statistic that is then compared to the χ2 distribution with one degree of freedom to calculate the significance of the effects. In addition, to aid interpretation of statistical significance we report quantiles from the distributions of estimation samples, which provide the Bayesian analogue to a confidence interval. The estimate will be statistically significant (p < .05) if the quantiles between 2.5 and 97.5 do not include "zero" (cf., Spillane et al., 2012) .
RESULTS

Sociograms of Sending and Receiving Difficult Ties
We first provide two network sociograms of difficult ties between the leaders to illustrate the pattern of sending and receiving difficult ties (see Table 3 ). In this table, nodes represent individual leaders and lines represent a difficult tie between leaders with an arrow indicating the direction of a tie. The nodes are colored by work level, with red representing district leaders and blue principals. Both maps show that the overall network connectedness of difficult ties are relatively sparse, and the network density measure reflects that only 1.9% of all possible ties are present in the network. In addition to the sparse nature of such a difficult professional relationship network, there are a few isolates with 24% of the leaders not sending and/or receiving any difficult tie nominations.
The maps also suggest that the pattern of difficult ties shows variation, with some educational leaders sending many "difficult relationship" nominations (e.g., leader A in the sender map), while other leaders are being seen as more "difficult" (e.g., leader B in the receiver map). In addition, in both the sending and receiving networks, it appears that there is more variation among district leaders in their involvement in difficult ties than among school site leaders, meaning that the degree to which district leaders send and receive difficult ties varies more than principals. Specifically, some of the district leaders tend to either send or receive a large proportion of difficult ties in comparison to other district leaders, whereas the majority of the school site leaders tend to have relatively similar amounts of sending and receiving difficult ties. Finally, district leaders appear to be slightly more "central" (red nodes positioned in the center of both sociograms), thus having a higher likelihood to be involved in a difficult tie. To verify and quantify these visualizations, we draw on additional analysis of the data.
Insert Table 3 about Here
Social Network Descriptives and Correlations
Results from the descriptive analyses (see Table 4 ) suggest that on average, administrators indicate to have 1.4 difficult professional relationships with others at the district (M = 1.44, SD out-degree = 1.68, SD in-degree = 2.74). Administrators reported having a minimum of 0 and a maximum of 8 people with whom they had a difficult professional relationship (out-degree). Administrators received between 0 and 19 nominations as a person with whom others have a difficult professional relationship (in-degree). Findings with regard to ego-reciprocity show that less than 5 % of the administrators' difficult professional relationships were reciprocated (M = 4.2%, SD = 11.8%). The overall density of the network was 1.9%, reflecting that of the 6,006 potential difficult relationships between the administrators, only 112 were actually present.
Correlation results (see Table 5 ) indicate small positive correlations among the social network properties (ranging from r = .13, ns to r = .31, p < .05) with the highest correlation between indegree and ego-reciprocity, meaning that a leader with a higher in-degree (a leader who receives more difficult relationship nominations) also has a higher probability of reciprocating these difficult professional relationships. Among these social network properties, out-degree is negatively and significantly correlated with trust (r = -.28, p < .05) and Innovative Climate -District office (r = -.31, p < .05), meaning that those leaders who report more difficult professional relationships are also more likely to report less trust and innovative climate at the district office level.
Insert Tables 4 & 5 About Here
While the correlation results provide a preliminary understanding of how certain variables are related to the network properties, the p2 analysis can help answer our hypotheses by testing the extent to which study variables affect the probability of having difficult professional relationships. The following paragraphs report findings from the p2 analysis (see Table 6 ). First, we present findings of the overall network structure (i.e., density and reciprocity), followed by a series of relationships between the study variables and the formation of difficult relationships. Finally, we close the section by summarizing all the hypotheses and corresponding findings.
Insert Table 6 About Here
Density and Reciprocity of Difficult Ties
Density (H1). Findings indicate a negative overall mean density effect, indicating that the network of difficult professional relationships tends to be sparsely connected, reflecting the previously reported network descriptives and confirming our first hypothesis.
Reciprocity (H2).
Findings indicate that, in our sample, difficult professional relationships have a higher tendency to be mutual than unidirectional, as evidenced by the positive overall mean reciprocity effect, confirming our second hypothesis.
Characteristics Associated with Sending Difficult Ties
First, we examine which characteristics of leaders are related to the likelihood of sending difficult professional relationships, meaning the tendency to indicate other leaders with whom one has a difficult professional relationship.
Trust, innovative climate, and efficacy (H3, H4, H5).
Our findings show a negative sender effect for trust, meaning that administrators who perceive more trust in the district tend to nominate fewer other leaders with whom they have a difficult professional relationship. In addition, results suggest a negative sender effect for leaders' perceptions of the innovative climate at the district office. In other words, administrators who perceive the district office to be more innovative, tend to send fewer nominations of difficult professional relationships, and thus indicate fewer people with whom they have a difficult professional relationship. In contrast, we find a positive sender effect for leaders' perceptions of the innovative climate among the principals, meaning that administrators who perceive the principals to be more innovative indicate more people with whom they have a difficult professional relationship. The efficacy results suggest a positive sender effect, meaning that administrators who perceive themselves as having higher efficacy tend to nominate more administrators with whom they have a difficult professional relationship. level, gender, and experience (H6, H7, H8) . Findings indicate a significant negative sender effect of work level. This means that on average, leaders who work at the district office (dummy code = 0) have a higher probability of sending difficult professional relationship nominations than leaders at the school sites (dummy code = 1). We found no significant sender effect of either gender or years of experience working at the district on the likelihood of nominating other leaders as having difficult professional relationships.
Work
Characteristics Associated with Receiving Difficult Ties
Second, we analyze which characteristics of leaders are related to the likelihood of receiving difficult professional relationships, meaning the tendency to be nominated by other leaders as a leader with whom one has a difficult professional relationship. In general, we find less receiver effects than sender effects, meaning that the predictors are better suited to explain predictors of nominating others than receiving nominations of difficult professional relationships.
Trust, innovative climate, and efficacy (H3, H4, H5).
In regard to the receiver effects, results indicate a positive receiver effect for trust, meaning that people who perceive more trust in the district are also more likely to receive nominations as a person with whom others have a difficult professional relationship. We find no significant receiver effects for leaders' perceptions of innovative climate or efficacy.
Work level, gender, and experience (H6, H7, H8).
Results also indicate a significant positive effect of gender. This means that on average, female leaders (dummy code = 0) have a lower probability of receiving difficult professional relationship nominations than male leaders (dummy code = 1). In addition, findings show a positive receiver effect for years of experience in the district, meaning that the longer the leaders work in the district, the more likely they are to be nominated as a person with whom others have a difficult professional relationship. We found no significant receiver effect for leaders' work level.
Dyadic Characteristics Associated with Difficult Ties
Work level and gender (H9, H10) . In regard to the relationship covariates, results show no significant homophily effects for either work level or gender, suggesting that administrators are as likely to nominate administrators from the same or opposite work level or gender. However, the effect of work level is close to significant (p = .06), suggesting an almost significant trend towards homophily among leaders within the same work level. If this effect were significant, it would mean that leaders in the district office have a higher likelihood of having a difficult professional relationship with other leaders at the district office than with leaders at the site and the same result for site leaders, indicating these leaders would tend to have within-group nominations. However, this effect was only marginally significant. Finally, it should be noted overall that there is low variation among administrators in the amount of nominations that they make of people with whom they have a difficult professional relationship, as signified by the non-significant sender variance effect. In contrast, there is considerable variation among leaders in the amount of difficult relationship nominations that they receive, as suggested by the significant receiver variance effect. In general, the network is characterized by non-significant sender-receiver covariance parameter, meaning that there is no apparent relationship between the amount of nominations that leaders make, and the amount of nominations they receive; regardless of how many nominations of difficult relationships one makes, there is an equal probability of receiving nominations. In general, these findings reflect and add to results that were derived from the network descriptive statistics.
As we have a number of hypotheses, we have created a table to organize the hypotheses and findings (See Table 7 ). Our findings fully support three of the hypotheses on the density and reciprocity of difficult professional relationships and the similarity effect of work level (marginally significant). Five of the hypotheses were partially supported for trust, innovative climate, efficacy, work level, and years of experience. Finally, the hypotheses on gender and gender similarity were not supported.
Insert Table 7 About Here
DISCUSSION
The study of social relationships is receiving increased attention in organizational and educational literature for its potential to provide understanding into a wide variety of phenomena Nahapiet & Ghoshal, 1998; Penuel, Riel, Joshi, Pearlman, Kim, & Frank, 2010; Tsai, 2001) . However, most of these studies examine pro-social or at least neutral relationships. There is currently a paucity of research on potential factors affecting the likelihood of developing negative ties between educational leaders. In this unique and exploratory study we examined difficult professional relationships among educational leaders and characteristics that may contribute to the formation of such ties. This work makes a significant methodological and empirical contribution to both the educational leadership literature in general, as well as to the field of social networks specifically, which to date has limited empirical work and modeling regarding negative ties.
Our findings suggest that there are a number of characteristics associated with leaders who are likely to be involved in difficult ties. In short, "senders" of difficult ties tend to be district office leaders who perceive less trust and a less innovative climate among district office leaders, but a more innovative climate among principals, and those who have higher efficacy. The "receivers" of difficult ties, meaning those who tend to be nominated as being "difficult," are more likely to perceive a more trusting environment, be male, and have been in the district a longer period of time. The results from this unique work provide early insights and theory building into the characteristics that may explain the formation of difficult professional relationships. Furthermore this work may offer hints on how to limit such negative relationships that are likely to derail improvement efforts by district office and school site leaders. We will offer a discussion around major themes that resulted from this study.
The Role of Trust in Difficult Ties
Leaders who perceive limited trust among colleagues were also more likely to report difficult relationships with other leaders in the district. This finding is in line with literature that suggests that leaders who perceive lower levels of trust also tend to have fewer positive professional relationships within their organizations (Troman, 2000) . Moreover, this result reflects previous studies on trust among teachers that shows that lower levels of trust in schools are associated with less dense collaboration networks (Daly et al., in press; Moolenaar, 2010; Moolenaar et al., in press) . As low trust environments are associated with potential conflicts that may arise from difficulty in reaching shared perspectives, it is not surprising that leaders who perceive less trust may also have a higher likelihood of identifying others with whom they have a difficult professional relationship (Bryk & Schneider, 2002) . The finding about the increased likelihood of sending a difficult tie adds to the growing list of significant issues associated with low trust in schools and districts, including reduced outcomes, poor social conditions, and a lack of sharing practices Tschannen-Moran, 2003; Van Maele et al., 2013) .
In contrast, we also found that leaders who perceive a more trusting environment are more likely to be nominated as "being difficult," which on the surface seems unusual. One way to interpret this is to combine this finding with the latter one, in which leaders with low trust "send" more difficult ties. In other words, given that those individuals who perceive low trust tend to send difficult ties, it may follow that those who perceive high trust would receive these difficult tie nominations, thus perhaps suggesting a mis-match of trust perceptions among leaders that may result in the formation of difficult ties. In support of this line of argument, Coffin and Leithwood (2000) examined the situated learning of principals and found that while relationships between principals and district office administrators were important for completing their roles, relationships that were trusting augmented principal professional learning. The opposite also held: relationships that were distant or aloof inhibited principal learning. As such, a lack of alignment in regard to trust between site and district not only negatively impacts overall effectiveness and coherence (Davis, 1998) , but also inhibits professional learning (Coffin & Leithwood, 2000) , which makes improvement within a district that much more difficult. However, this finding would need to be explored in future research, as it points to a more nuanced, less straight-forward role of trust in the formation of social relationships than has been assumed.
In terms of leadership practice, careful consideration must be given to trust. Due to greater feelings of vulnerability, those who are "lower" in the leadership hierarchy tend to be hyper vigilant in their assessments of trust in terms of their bosses, as they are typically in more vulnerable positions in an organization. This can make even minor gestures by "higher-ups" be seen as having greater importance and meaning (Tschannen-Moran, 2004) . Those "lower" on the hierarchy seem to recall many more trust-related incidents than their bosses, and violations of that trust tend to take on more importance and serve to "confirm" beliefs about how trustworthiness of those higher-ups in the organization (Kramer, 1996) . This suggests the importance of creating alignment and coherence around trust between leaders, particularly at different work levels. Perhaps a more careful unpacking of the identified facets of trust such as benevolence, competence, integrity, respect, and openness (Daly & Chrispeels, 2008) into subcomponents may offer some additional insight and guidance into aligning misperceptions. Overall, while much of the literature has suggested the importance of aligning efforts and structures in support of improvement, perhaps investing effort in the alignment of the quality of exchanges between leaders appears equally important as it may reduce difficult relationships.
Mismatch in Innovative Climate
The findings in innovative climate were related to some of our trust findings. We found that leaders who perceived the district office to be less innovative were more likely to nominate others with whom they had a difficult professional relationship. This finding suggests the importance of the district office in terms of setting the stage for an innovative climate. If the central office administrators are not nurturing a safe climate for risk taking and the trying out of new ideas, this potentially seeps through the overall system given that individuals who are "higher" in the formal hierarchy (as would be the case for the district office) may have a disproportionate influence over the system (Tschannen-Moran, 2004 ). This suggests that district office administrators should support an innovative climate particularly for themselves as models of risk taking and exploration of new practices. In contrast, leaders who perceived the principals to have a greater innovative climate were more likely to send more difficult ties. This may indicate that the district was characterized by a norm in which it was expected for district office administrators to be innovative, whereas an innovative climate among principals may have been met with more resistance, resulting in difficult relationships. As such, when principals are being seen as "pushing the innovation agenda" in a district, this may result in more difficult ties among leaders in the district. Again, this finding may signal a mismatch in leaders' perceptions and expectations around the innovative climate in the district that may result in the formation of difficult relationships. As our exploratory study only provides a limited explanation for why these difficult ties arise in such a way, more research is needed to fully understand the depth of this finding and its implications for district-wide efforts at change. Fukuyama (1995) , in examining economies of scale, offers that a nation's well-being and its ability to stay competitive is inured by a single, pervasive social characteristic: the level of risk taking and trust inherent in that society. The ability to take risks and trust provides for "spontaneous associations," novel, and innovative organizational linkages as is suggested in an innovative climate. In an everchanging system, the most powerful kind of social capital is often not the ability to work under formal authority in established structures, but the capacity to create new interactions and opportunities to develop novel information. Fukuyama (1995) further argues that high trust environments epitomized by risk taking make systems more innovative and reduce transaction costs. Considered in a different vein, if educational systems lack the ability to take risks, there must be an increase in rules, regulations, and sanctions to coerce interaction and performance. This has the potential effect of increasing bureaucracy, inhibiting risk taking, ultimately reducing innovation, which runs counter to change and improvement. Given this it will be increasingly important for districts to also align around what is meant by risk taking and how district climates are organized to create safe environments for risk taking and subsequent failure, even when in a high stakes environment that does not necessarily support innovation (Daly, 2009 ).
Over-confidence and Difficult ties
We found that leaders with higher sense of efficacy tended to send more difficult ties, suggesting that leaders with a higher confidence to successfully accomplish their tasks are more likely to indicate others with whom they have a difficult professional relationship (e.g., Bandura, 1993; Leithwood & Jantzi, 2008) . In explaining this finding, it could be that high self-efficacy may reduce goal discrepancy, which can lead to a sense of overconfidence in ability, meaning that when individuals believe themselves close to reaching a goal, they may become more complacent and as such reduce effort (Vancouver & Kendall, 2006) . In a similar line of inquiry, Vancouver and colleagues (2006) noted that students with higher self-efficacy were less motivated to study and they performed lower on the subsequent tests (Vancouver & Kendall, 2006) . As some level of "doubt" about one's own skills and knowledge may support learning and reflection, the lack of such doubts may result in not only an overestimation of one's own capacity, but in an underestimation of others' performance (Vancouver & Kendall, 2006; Wheatley, 2002) . This overconfidence/underestimation may actually help reinforce the self perception of highly efficacious individuals in that those highly efficacious leaders might think they are also perceived as efficacious by other leaders, thereby further strengthening their perception of efficacy (Kennedy, Anderson, & Moore, 2011) . They might likely also feel confident in pointing out other leaders with whom they have a difficult professional relationship as a way to showcase their perceived ability.
Another possibility is that as highly efficacious individuals tend to work with and through others in accomplishing goals (Kurz & Knight, 2004; MacKenzie, 2000) , this increase in the number of relationships associated with higher efficacy also may result in some of these ties becoming negative. Earlier research has suggested that highly efficacious leaders may be more likely to successfully enact reform efforts as they persist longer when they encounter obstacles (Gareis & Tschannen-Moran, 2005; Pitre, 2003; Tschannen-Moran & Gareis, 2004) , which may in part suggest that these leaders may be less afraid/more inclined to engage in difficult professional relationships to achieve their goals. Either explanation suggests, as we have for both trust and innovative climate, that better alignment and opportunities to "check" perceptions against reality will be important in preventing the formation of difficult professional relationships. This also suggests the importance of making beliefs transparent as a way to align espoused beliefs with enacted practices.
Difficult Ties between Central Office and School Sites
Finally, results suggest that leaders who work at the central office are on average more likely to indicate others with whom they have a difficult professional relationship. It may be that district office leaders may be involved in more relationships than school site leaders in general given the requirements and affordances of their formal positions, particularly as they have a greater formal reach and broker across the system (Finnigan, Daly, & Che, 2013) . This increases the likelihood that these ties become difficult professional relationships. This is a significant challenge in that in a typical workplace setting it may be difficult to cut these difficult ties due to workflow and responsibility (Labianca & Brass, 2006) . This finding seems to affirm earlier work that those higher in the formal hierarchy, as would be the case for the district office, are more likely to be under greater scrutiny and the target of a lack of trust than those lower in the formal hierarchy and as such have a greater burden for "fixing" issues related to difficult relationships (Tschannen-Moran, 2004) . Our work also suggests the importance of creating learning partnerships between the district office and principals to provide opportunities to learn together, build shared beliefs, team, and a sense of community as a way to reduce negative relationships (Honig, 2006) .
Delimiters and Areas for Future Research
There may be at least two major issues that limit this study, and research on difficult ties in general. First, given the sensitive nature of the relationships, leaders may be more or less inclined to report these relationships, and this personal bias may in part be related to leaders' characteristics, such as their formal role in the organization and their perceptions of trust. Second, educational leaders have varying degrees in which they may develop such difficult relationships and experience them as "strong enough" to report them externally as it may not be a "socially" acceptable practice. Moreover, research on social relationships, and negative ties in particular, involves ethical considerations that need to be approached carefully because, although the data is handled confidentially, individuals do have to provide personal information in order to configure the social networks. Each of these areas suggests that this type of data is considered and interpreted with caution and care (Carolan, 2013) .
It is also important to note that we examined the likelihood of sending and receiving difficult professional relationships of a group of district office and school site leaders together. As such, we need to take into account that our results only provide limited detail on whether these "senders" and "receivers" of difficult ties are district office or school site leaders. We also found that male leaders were more likely to be found "difficult" in having professional relationships by their colleagues than female leaders, but we don't know whether these nominations were mostly coming from female leaders, or whether these nominations were (un)evenly distributed across the district office and school sites. Future studies that include larger and more varied populations will important to add to our understanding in this arena.
Another fair critique is the question as to how the term "difficult ties" is interpreted by the leaders in our sample. Although we pilot tested and refined the item with a sample of educational leaders, it is also possible that individuals perceive "difficult" ties in very different ways. For instance, the concept of a difficult professional relationship, although further defined in our survey, is ambiguous and open to individual differences in interpretation (Fisher, 1982; Pustejovsky & Spillane, 2009 ). Additional research using a variety of methods, such as in-depth interviews as a way to further examine these nuances, may be helpful in deepening our understanding of the quantity and quality of difficult ties among leaders in education. Finally, future research may focus on other characteristics that may contribute to the formation of professional relationships. For instance, this and earlier work has focused on how perceptions of the social context (e.g., trust, innovative climate) may contribute to the formation of ties among educators (e.g., Spillane et al., 2012) . However, we may also hypothesize that individuals' beliefs may contribute to the formation of social relationships. For example, the way in which educators think about a reform implementation, such as the Common Core State Standards, and potentially the way in which they share similar beliefs (or think very differently) about the impact of such a reform, may affect the extent to which they seek each other for reform related interactions. Also as individuals have a combination of both positive and negative ties, better understanding how the specific pattern of ties surrounding an individual and the effects of positive ties versus negative ties is a rich area of examination. To examine these and related ideas, additional work is needed to elaborate on the concepts that may contribute to the formation of social relationships among educators that may support or constrain educational improvement.
Why so Difficult? The Importance of Exploring Negative Relationships between Educational Leaders
Current reform efforts are increasingly relying on collaboration among district office and site leaders to support alignment and coherence of the reform across multiple settings. While most educational research in this area supports the notion of strong, positive relationships in support of successful reform implementation, recent work also suggests that negative relationships like avoidance and gossip may aversely impact such efforts to the point that such relationships may in fact overshadow the effects of positive ties (Uchino et al., 2012) . Coupled with the intensifying accountability context and negative dispositions toward the continuous "reform churn" in education, negative relationships are not likely to go away and may in fact increase with additional large scale changes that are not fully implemented (e.g., Common Core Sate Standards). Better understanding and theorizing around these relationships as we have attempted in this study may help avoid the potential of deleterious effects on the social environment of educators by inhibiting collaboration, professional interaction, and the exchange of instructional practices. Importantly, creating opportunities to craft alignment and coherence regarding the affective and social elements of change will be critical. Knowing the "why" of difficult ties may help provide early steps as "how" to turn these difficult professional relationships to the benefit of educators and students in intense accountability contexts across the globe. Notes: N = 78. For the sender map, nodes are sized by outdegree (sender) and colored by role (red = central office administrator; blue = site principal). The larger the nodes (e.g., node A) the more difficult ties sent. For the receiver map, nodes are sized by indegree (receiver) and colored by role (red = central office administrator; blue = site principal). The larger the nodes (e.g., node B) the more difficult ties received. Nodes listed at the left hand side of the maps are isolates, meaning they did not indicate anyone with whom they have a difficult relationship, nor did anyone identify them as an individual with whom they have a difficult relationship. 
